The results presented here demonstrate that, de the multiplicity of infection, a certain percents tracellular parental viral DNA sediments with membrane and that this DNA exists mostly in E forms. These data also suggest that RF replicatic at membrane sites and that the maximum nui available per cell is two to three. There is no transf label to progeny viruses at the multiplicities of ih in this study.
where the viral latent period is 60 min. In richer dium used in the studies reported here, there is 4 latent period and the SSII component cannot b sucrose gradient analysis (4) . Virus assembly a through the cell membrane occur without lysing cells (6) .
The results presented here demonstrate that, de the multiplicity of infection, a certain percents tracellular parental viral DNA sediments with membrane and that this DNA exists mostly in E forms. These data also suggest that RF replicatic at membrane sites and that the maximum nui available per cell is two to three. There is no transf label to progeny viruses at the multiplicities of ih in this study.
MATERIALS AND METHODS
Organisms, Media, and Buffer. Acholeplasma was used for virus propagation and as indica MVL51, a group LI mycoplasmavirus, was used (6, 7) . JAI cells were assayed as colony forming ur tryptose agar plates, and viruses were assayed as ph units (PFU) on (8) . Since mycoplasma have no membranous structure except surface cell membrane, there can be no contamination from other membranous material in these preparations.
Radioactive Assay. Macromolecular material in the gradient fractions was precipitated by adding an equal volume of icecold 10% trichloroacetic acid using bovine serum albumin as carrier. The precipitated samples were filtered, washed, dried, and assayed for radioactivity as described by Das and Maniloff (4) .
RESULTS
Isolation of parental viral DNA attached to a host cell component After infection the single-stranded DNA of mycoplasmavirus MVL51 is converted to double-stranded replicative forms, which serve as precursors for the synthesis of progeny singlestranded viral DNA (4) . In order to follow parental DNA during infection, JAL cells were infected with 32P-labeled virus. Ten minutes after infection the cells were washed and gently lysed by freezing and thawing. The lysates were analyzed in high salt sucrose gradients over a CsCl shelf as described in Materials and Methods.
Most (50-60%) of the parental label was associated with a fast sedimenting complex, which appeared as a white band on top of the CsCl shelf (Fig. la) gradients with a CsCl shelf, as in Fig. la , to determine the amount of parental viral DNA in fast and free sedimenting material. The parental label in the fast sedimenting complex reached a saturation value at about a multiplicity of infection of 20, while the 32P in the free sedimenting material increased with increasing multiplicities of infection (Fig. 2) . The number of bound parental DNA molecules per cell was calculated by multiplying the saturation value of about 1400 cpm of membrane associated parental viral DNA per 7 X 108 cells by the specific activity of the parental viral DNA, which was 1.25 X 106 PFU/cpm. This gives a value of 2.5, from which it is concluded that there are two to three MVL51 DNA molecules bound per exponentially growing cell. Fate of parental DNA In order to identify the form of the intracellular parental viral DNA during infection, we analyzed virus infected cell lysates by velocity sedimentation in 5-20% high salt sucrose gradients ( Table 1 ). The total amount of parental label remained constant during the 60 min time studies and, since this corresponds to the period of maximal viral production (Fig. 3) , there must be essentially no transfer of parental DNA to progeny viral DNA. The fraction of parental DNA in the RFI intermediate (Table  1) decreases during the infection, with corresponding increases in RFII and SS. Throughout the infection, most (70-8%) of the parental viral DNA remains in double-stranded replicative intermediates (RFI and RFII). The peak labeled SS appears not to be native single-stranded viral chromosomes, since it sediments more slowly than marker SSI DNA.
An experiment to follow the parental [32P]DNA during infection (Fig. 3) showed that whereas the number of PFU in the cell-free supernatant increased normally, there was no detectable increase in cell-free acid-insoluble 32p, in agreement with the data in Table 1 time membranes from infected cells were isolated by osmotic shock by the method of Razin et al. (8) , in order to follow the fate of the membrane-associated parental DNA and to confirm the identification of the fast sedimenting material as the cell membrane fraction. About 50% of the total intracellular parental label could be recovered in membranes isolated from the infected cells (Fig. 3) . The amount of membrane-associated parental label did not change significantly during early infection; later in infection about 20% of membrane-associated viral DNA was released and was recovered in the cytoplasm. Site of progeny viral DNA synthesis The analysis of infected cell fast and free sedimenting components (as shown in Fig. 1 ) was repeated, except that at different times during infection [3H]thymidine was added 5 min before harvesting. This enabled the determination of distribution of parental 32P-labeled and nascent 3H-labeled DNA (Fig. 4) .
The amount of parental label in the fast sedimenting complex (i.e., membrane-associated) did not change significantly up to 30 min of infection (Fig. 4a, and b) . However, by 60 min after infection (Fig. 4c) 10 3). At 10 min of infection (Fig. 4a) , 80% of the newly synthesized DNA was associated with the fast sedimenting complex. With increasing periods of infection, the amount of nascent DNA in the fast sedimenting complex decreased and, by 100 min after infection, 80% of the nascent DNA sedimented as free component.
To analyze which DNA components are present in the fast and free sedimenting material for each of the gradients in Fig.  4 , we deproteinized and sedimented the fractions in high salt sucrose gradients as described in Materials and Methods. Figure 5a -c show the virus specific DNA components from the fast sedimenting material. At 10 min after infection (Fig.  5a) components; about 20% of this parental label sedimented faster than RFI but more slowly than SSI. Most of the newly synthesized DNA at this time also sedimented as RF forms (Fig. 5a ).
The amount of parental label in the fast sedimenting material remained constant (Fig. 5b and c) , as was seen in the experiment described in Fig. 3 . Most of this parental label remained in RF forms, but about 80% sedimented in a new peak, slightly more slowly than SSI. At 30 min (Fig. Sb) nascent DNA was mainly in RFI and RFII, but a nascent SSI peak could also be seen. By 60 min after infection (Fig. 5c ) most of the nascent fast sedimenting material was SSI. In view of the nonlytic nature of the viral infection, this SSI probably represents progeny virus maturation and extrusion.
The analysis of virus DNA components in the free sedimenting material is shown in Fig. Sd-f . At 10 min (Fig. 5d) , most of the free sedimenting parental label was in a slowly sedimenting peak at about 5 S. The amount of free sedimenting parental label remained the same at 30 and 60 min after infection ( Fig. 5e and f) , but the amount of 5S parental material progressively decreased and there was an increase in parental label in a faster sedimenting peak. This faster material sedimented a bit more slowly than SSI, similar to that seen in fast sedimenting material (Fig. Sb and c) . The remainder of the free sedimenting parental label (Fig. Sd-f ) was in RF forms, and the amount remained constant through 60 min.
At 10 min (Fig. 5d) , free sedimenting nascent label was in RFI, RFII, and a more slowly sedimenting 10S peak. The amount of nascent 10 S and RF synthesis increased with the infection time ( Fig. Se and f) . At 60 min (Fig. 5f ), increased nascent DNA was seen in SSI and as a fast sedimenting shoulder on the RFI peak.
The difference between nascent RFII in fast and free sedimenting fractions was investigated. RFII from fast and free sedimenting materials was isolated as described in Fig. S then sedimented to equilibrium in alkaline CsCl gradients, which separates viral and complementary strands. As shown in Fig. 6 , the pulse label was in both viral and complementary strands in RFII from the fast sedimenting complex, while that from free sedimenting material has pulse label only in the viral strand. Hence, membrane-associated nascent RFII is the product of symmetric replication, involving the synthesis of both viral and complementary strands, whereas free sedimenting nascent RFII is the product of asymmetric replication, with new DNA only in viral strand. It addition to the viral replicative intermediates that have been previously observed, the gradients presented here (Fig.  5) show three other peaks whose identification is not known. First, gradients of both fast and free sedimenting material show a constant amount of the parental label sedimenting more slowly than viral marker DNA. This could be defective or partially degraded viral chromosomes. Second, in free sedimenting material, some of the parental label sediments at 5 S. This might represent degraded viral DNA, which can serve as precursors for later DNA replication, explaining the decrease in 5S parental label during infection. The small amount that might get into progeny viruses would not be detectable n these studies. Third, some nascent free sedimenting DNA appears at 10 S. Similar nascent trichloroacetic acid-precipitable DNA has been seen near the tops of gradients of uninfected and infected cells (4) and may be Okazaki fragments.
Although cell growth continues duing MVL51 infection (6), there is little or no contamination of the gradients of viral DNA species presented here by cellular DNA. In the separation of fast and free sedimenting subcellular fractions (Fig. 4) , cell DNA sediments with the fast sedimenting material. However, most of this cell DNA is unlabeled and not seen in this analysis. The lack of appreciable nascent DNA in fast sedimenting material late in infection, when most viral DNA replication is cytoplasmic, indicates that little nascent cell DNA is being seen. Any nascent cell DNA recovered from the gradient in Ffg. 4 is sedimented to the bottom of the subsequent high salt gradient (Fig. 5) and does not contaminate the viral DNA peaks, since uninfected cells prepared in an identical way show no DNA in these gradients (data not presented here; similar data shown in ref. 4) .
